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IN THE SP Et ^FlCATlOW: 

Plea$e replace the paragraph begianing on page 1 , line 13 in the 5p€cifioation with 
the followin ;;: , . .. 



—Good estimates of the tape pack radii are fimdi»TnentaUy important in control- 
ling all aspects of the system opeiatiaDS. For example, good estimates are important in 
detennimng from v^hich reel to draw the t^qie in wp around a scanner. An inacovr^ite 
esrtmatc codd result in an over-rotation of the selected reel Further, good cs$Hni?itcs arc 
important to determining when to (tenelcratc a high-apeed rewind <^eration, aftain to 
avoid overrotation of one of the reels that may lesuk in thf breaking of the tape ofoLthe 
/imnf rhmmt H^^achmcnt o f the tape ftom the reel. Also, ROod estimates are important to 
determine if there is suJfficient tape avaikhlc nn the supply reel to complete a record o^h 
cralion. Inaccurate estimates of tiie reel pack radii can result in incomplftte record op- 
erations, if the syste m snfHciently under estimates the tape position. — 




Please replace the paragraph on page 4, line 21 in the spedficmion with the fbl- 
lowiii flL 



— Figg. 2 AandZB iMje^a flowchart of the operations of the system of Fig. 1 ; 

and — 



Please replace the paragraph beginning on page 5p line 23 in the specification with 
the followipg: ^ 



/I ^Xhe tape system includes other well-known rlrments wch as additional tape 

^ guides, scanners, longitudinal heads, and so forth, none of which are shown in the draw- 

ing. As long as these ftkmetit? arc fixed in position so that they do not cause the tape 
V path to vary, their presence is irrunacterial to the operations of the Kajman filters 26a and 

26b. The effects on the operations of the filters of a cihange in the tape path length, for 
_ example, by means of movable gindft.^, is diflcusscd b«low with reference to Fig.-4- 3,. — 
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Please replace the paragraph begiTuiing on page 9» line 4 in the specification with 
the following: . _ - - - — ^ 



The desired prcdicli ve: equation is the integral of ©qn. 4, from an initial time tp 

to the time tpfor which the prediction is required: 

where r(tj[) is the tape paclc inrthif; at time tj, and 0r(tO is the angular position of the take- 
up reel at time ti. Thus:. 

Inaccuracies in this model are atxounted for in the Blahnah fiher by an estimate of 
'"noise" applied *ri ihe system - that is, by quantifying as applied noise essentially ua- 
measurable attributes of the system dynamics. The applied nnisc i,s one of the &ctors that 
is used in dctcimining the Kahnan filter gain, k, as discussed below with reference to 



Please replace the paragraph brgnnntrtg nn. page 10, line 19 in the specification 
with Hie following: 



—The sy35tcm ignores mca3uicmcnt$ thai it determinea to be unreasonable. Aa 
discussed below with reference to Figs. MAand^B, the system considcis a measiiTmifjnt 
fo \k iimeasnaahlc if the associated meaaurement error variance, is greater than the 
TT^aviTirtiTm variance crmjot^, or If the ihree-siRma measuiOTient interval around the calcu- 
Intcd meEBiired radio* t^a, ?w determined by the measuxcment modeL is not at least par- 
tially included within the interval from the minimum tsps pack radius, to the maxi- 
mum tape pack Tadiu3, rmax. Ignoring the unreasonable measurements greatly improves 
the robxwtness of the Kalman filter to capstan slip. — 
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Please rcplacje tbe paragtaph beginning on page 11 , line 11 in the spedficadon 
with the following: 



—Referring now to Figs. 1:JA and 2B, vAx^n a tape, for examptej a cassette t^, 
that is wound on the supply and take-up rResIs 1 0 and 1 6, is loaded into the system, the 
system has no indication of the tape pack radii. Accordingly, the tape pack radii proces- 
sor 26 in step 300 must mftializr the lOilman filter with (1) an initial tsp9 pack radiua ea- 
timate, (2) an initial estimation error variance and (3) initial posiiicMi measurements of the 
capstan, the tension and the reel that is, 6t fia^ and 6% where Br is the ancular posi- 
tion of the tape reel under consideration, for ©jcample, the take-iip leeL We discuss betaw 
the opEradons of the systfrm trt dctcmiining the tape pack radius of the take-up red 16. 
The system perforins the same operations to produce estimates of the t?ip« pack radiiu? nf 
the supply reel 10 and the aasociated estimation anror variance. — 



Please replace the paiagmph beginning on page 13> Ime 13 in the specification 
with the feUowing: 



— ^If the meaaurementa are reasonable, the processor, in step 3 IS, calculates the 
Kabnan filter gflin fc, as: * 



i 

\ \ 



where v' is the estunation enor variance extr^olaxed from the pievioiis ismnph thne. 
The processor next, in step 320, updates the estimate of the tape pack cadius as: 

and update!) the estimation enor variance as: 
V" ^ ^"^ = (1 - A)v- . — 
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Please replace the paragraph beginning on page 15, line 12 in the specification 
xriththefollomng: 



—Referring now to Fig.-4J,.aUtep 400 the processor operates in a "coasting*' 
mode when the tape path length is altf?red by anything but the tension arm. For cxeonplc. 
the system operates in the coasting mode when the tape is being unwound from one red 
and wrapped, cirovnd ihr .scmwcr (not shown). The system also operates in a coasting 
mode when the tape is being Avithdrawn from the scanner. These operatioa'i, which sig- 
nificantly change the length of the tape path, are not included in the underlying assumfp- 
tions Mpon which the measurement model in the lOiIm^n filter is based. Accordingly, the 
measuTBd radius tm produced by that model cannot be used to determine the estimates of 
♦hft ffrpet pack radnjs and the cttot variance when the psfli length is so altered. The esti- 
mates are instead produced using the ptedicdvernodeL^ — 



Please replace the paragraph beginnins on page 1 6, line 1 in the specification with 
the following: _ , _ .^^ ^ — - ^ 



— ^The system thus eTCtrapolates from the current estimates of tape pack radius and 
estimation error variance to the next sample time by taldnj; a mxt set of position meas- 
urement o (otep ^03) , determining A0q, A9o and AQy (step AOA) and estimating the tacpe pack 
radius by: 

and the error variance by 
v" "^v^+a/ 

where a^^ is a constant that represents the inaccuracies in the predictive model (step 
40^02)- fe-ftCM^totr ^» step 46^^. the avfrtcm s eta 6^. 6.. and equal to the mcas- 
ured values and f * = r " and v* = v", and at the next sample time again begins the process 
of predicting the cstimatca, The system thas-thcnjretums to step ^Q3 4 QQ , — 
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Please repdace the paragraph bcgumhie on page 1 6, Hnc 12 in (he specification 
withAefoDowing: - - ■ - -- -.. 



(a 



— ^The processoi* conlimies operating in the coasting moHf: wliSte the iiystcm is 
varying the tape path length. Once the tape path length is held constant, thfi processor 
again utilizes the filter gain, and □perrntTepi as discussed above with reference to Figg. 
andm— _ . _™ . 



Please replace the parafiraph beginning on page 1 6, line 20 in the specification 
■with th e fhUnwirie: 



— While the measurement model could be revised to include the system opera^ 
tions in whif:li thr: p^itii le^ngth is varied, it not necessary since th e tim »-the system 
spends so little time performing these operations. Thus, the trade off of increased com- 
plexity in the model for more accuracy during these limited path- varying operations 
seems miwarranted. Further, since the estimates pmducftd hy the Kalman filter converge 
rsqpidly, the accuracy of the system is only minimally reduced by not including in the 
model the path-varymg operations. — 
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